Strengths and limitations of this study ► No existing reviews of validation studies of alcohol screening and assessment measures with youth populations. ► Rigorous systematic review design using advanced psychometric principles. ► Brings together and appraises both alcohol screening and assessment literatures. ► Most in-depth analyses focus on the best performing screening and assessment measures. ► English-language studies only were included (although evaluated instruments could be in other languages).
Introduction Alcohol consumption creates a significant public health burden, and young people who drink alcohol place themselves at risk of harm. Expert guidance and reviews have highlighted the pressing need for reliable and valid, age-appropriate alcohol screening and assessment measures for young people. The proposed systematic review will evaluate existing alcohol screening and assessment measures for young people aged 24 and under. Methods and analysis Six electronic databases will be searched for published and grey literature. In addition, reverse and forward citation searching and consultation with experts will be performed. Three sets of search terms will be combined, including alcohol use/problems, young people and validation studies. The titles and abstracts of reports from the searches will be screened, and potentially relevant full-text reports will be retrieved and independently assessed for inclusion by two reviewers based on prespecified criteria. Discrete validation studies within included reports will then be assessed for eligibility. There will be an a priori basic quality threshold for predictive validity, internal and test-retest for studies to warrant full data extraction. Studies above the quality threshold will be assessed for quality using the modified consensus-based standards for the selection of health measurement instruments checklist and a quality assessment tool for diagnostic accuracy studies. Dissemination This review will highlight the best performing measures both for screening and assessment based on their psychometric properties and the quality of the validation studies supporting their use. Providing clear guidance on which existing measures perform best to screen and assess alcohol use and problems in young people will inform policy, practice and decision-making, and clarify the need for further research. Trial registration number International Prospective Register of Systematic Reviews, CRD42016053330.
IntroductIon
The National Institute for Health and Care Excellence public health guidance 24 (2010) emphasises the need for research to identify which screening tool should be considered as the 'gold standard' for assessing the drinking behaviour of those under the age of 18 (p43). 1 The proposed systematic review will contribute to the scientific evidence base by evaluating existing alcohol screening and assessment measures for young people aged 24 and under. Within this broader age range, inferences can be drawn about validation data for a range of subgroups defined by age and other characteristics. Included measures will be categorised based on key characteristics, such as whether they are used for screening and/or assessment purposes. Review findings will inform decision-making about either the adaptation and testing of an existing alcohol measure(s) or the development and testing of a new measure(s) in a parent study. Having an assessment measure(s) that correctly identifies young people at risk from alcohol-related harm provides researchers, practitioners and policymakers with an instrument(s) capable of measuring prevalence and patterns of risk and which can inform appropriate interventions.
target condition
Alcohol consumption creates a significant public health burden. Epidemiological evidence indicates that the majority of alcohol-related problems are experienced by heavy episodic drinkers who are low-level consumers in comparison with those who drink at consistently high levels. 2 In the UK, while the proportion of young people who drink alcohol is declining, for the majority who do drink, heavy episodic drinking is A systematic review of alcohol screening and assessment measures for young people: a study protocol Open Access normative. 3 4 Contemporary evidence indicates that it is the extent of alcohol involvement in adolescence rather than age of first use that confers risk for both acute and longer term adverse consequences. 5 6 Fifteen-year-olds to sixteen-year-olds in the UK have one of the highest rates of underage drinking and drunkenness in Western Europe. 7 Young people who drink are also at increased risk of using other substances and for other risk-taking behaviours. 8 There are currently no reviews of validation studies of alcohol screening and assessment measures in youth populations. This review will bring together evidence from both screening and assessment literatures to comprehensively assess which instruments work best to identify young people who are drinking hazardously and/or harmfully. Hazardous drinking refers to consumption that is risky, whereas harmful drinking is that which is problematic. Providing rigorous review evidence will enable decision-makers to make informed choices about which alcohol measures are most appropriate for youth populations. They will also have precise information, for example, on optimum cut-points for the best performing instruments by age, gender and settings in which the instruments were validated to make evidence informed decisions about implementation. A study that is strongly informed by psychometric principles will also be informative about the strength of existing evidence and the need for further research, including about the desirability of new measures.
Practitioners will have guidance on which existing instruments are most appropriate to screen for, and assess, a continuum of alcohol risk and harm, which has been described as unhealthy alcohol use. 9 This provides a foundation for decision-making about interventions.
Index test(s)
Systematic review evidence shows that alcohol screening questionnaires perform better than alcohol markers or breath alcohol concentration in all age groups. 10 In the USA and elsewhere, there are a number of instruments containing alcohol-related items developed specifically for adolescents, such as Car Relax Alone Friends Family Trouble (CRAFFT) 11 or Problem Oriented Screening Instrument for Teenagers. 12 However, these measures are not substance-specific and use a composite score for both alcohol and other drugs. As a result, they may not be optimal for assessing drinking. For example, when the Alcohol Use Disorder Identification Test (AUDIT) 13 was compared with CRAFFT, AUDIT demonstrated higher sensitivity and specificity at an optimal cut-point than CRAFFT in identifying young people at risk of alcohol-related problems.
14 For this review, index tests (ie, those that are evaluated) are defined as screening or assessment measures for alcohol use or problems only. ratIonale This systematic review will evaluate the validity of available instruments for screening and assessing alcohol consumption and related problems in young people aged 24 and under by summarising and interrogating available evidence. This review will highlight the best performing measures both for screening and assessment based on their psychometric properties and the quality of the validation studies supporting their use. Providing clear guidance on which existing measures perform best to screen and assess alcohol use and problems in young people will make a significant contribution to policy and practice.
objectIves
The objective is to summarise and psychometrically evaluate validation studies comparing the accuracy of an alcohol measure with a previously validated questionnaire or diagnostic interview for identifying hazardous and/or harmful drinking in young people.
target condItIons
This will be current alcohol use, including hazardous drinking defined as exceeding a validated screening score or recommended limits on consumption (eg, USA -National Institute on Alcohol Abuse and Alcoholism), and harmful drinking defined as a pattern of drinking causing damage to physical (eg, injuries, poisoning) or psychological (eg, anxiety, depression) health, including alcohol dependence, or causing social consequences (eg, educational problems) that are supported by epidemiological or other empirical evidence.
Methods and analysIs design
We will adhere to the National Institute for Health Research Centre for Reviews and Dissemination (2009) guidelines in conducting the review 15 and the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols 16 guidelines in reporting the review protocol, which will be published on International Prospective Register of Systematic Reviews.
search methods for identification of reports
A comprehensive search will be conducted in order to identify relevant reports. Help will be sought from information specialists in the design of the search strategy. We will search for reports written in the English language only as resources are not available to translate foreign language reports. 
The search strategies will be designed using medical subject headings and free text words adapted for each database. Three sets of search terms will be combined. The first set will encompass different terms for alcohol use and alcohol problems including substance use to identify alcohol measures of interest. The second set of terms will comprise terms for young people. The third set will include terms relating to validation studies. The SSCI will be used for reverse and forward citation searching. A draft MEDLINE search strategy is appended (see online supplementary appendix I).
searching other resources
We will also look for additional reports by screening the reference lists of retrieved articles and reviews and contacting authors of retrieved reports, and experts in the field for reports that may not have been identified through the searches.
selection of studies
Two reviewers will separately screen the titles and abstracts of reports retrieved by the searches using EndNote X7. Reports identified as potentially relevant will be obtained as full-text articles, which we will assess for inclusion using a checklist based on our prespecified selection criteria. Discrete validation studies within included reports (many such reports evaluate more than one measure, see Data extraction section) will also be assessed for inclusion using the same criteria. Two reviewers will independently screen reports and studies for inclusion; where eligibility is unclear, this will be resolved by discussion, or if necessary consultation with a third reviewer.
selection criteria

Types of studies
We will include any type of validation study published in the English language from 1980 (when the classification of alcohol changed in the Diagnostic and Statistical Manual of Mental Disorders) onwards that aims to validate an alcohol use or problems screening or assessment measure (index test) in comparison with a previously validated alcohol measure (reference test).
Participants
Eighty per cent or above of study participants should be aged 24 and under. If only mean age and SD are stated, the expected proportion of those aged 24 and under will be calculated based on the corresponding normal distribution. Where only mean or median age are reported, this has to be under 21.0 years for the report to be included. Studies undertaken in student samples without the sample age defined will be eligible for inclusion, unless there are specific reasons to be concerned that below 80% of the participants are aged 24 and under.
Index tests
Screening or assessment measures assessing only alcohol use or problems.
reference tests (comparators)
The reference tests are previously validated questionnaires or diagnostic interviews assessing alcohol use or problems. Where alcohol is assessed alongside other drugs, the study will only be selected if the reference test provides an alcohol-only result against which the index test is compared in the validation study.
The following will not be considered as a valid comparator: 'clinician judgement', alcohol biomarkers, alcohol diagnoses that are a composite of information contained within medical records, substance use measures that do not report a validated assessment of alcohol use or problems and alcohol questions that have not been previously validated.
outcomes
The direct report of predictive (including concurrent) validity of the index test against a comparator. The following are the data required: standardised regression coefficient or odds ratio (OR) or correlations or area under the curve (AUC) or % sensitivity; % specificity or % positive predictive values (PPV); % negative predictive values (NPV) or likelihood ratio.
data collectIon and analysIs data extraction
One reviewer will record all relevant data from included studies using a data extraction form. A second reviewer will verify the data extracted from included studies. Any discrepancies will be resolved by discussion or if required consultation with a third reviewer.
Included full papers or reports may contain multiple validation studies, defined for the purposes of this review as comparisons of index and reference tests. A single record for preliminary data extraction will be created for each validation study. The data extraction process will be as follows: (1) The eligibility criteria previously used to include reports in the review will be applied to each of the validation studies within the included reports. If, for example, the study aim was not to validate the index test or there is no information present on predictive validity (as previously defined) for a comparison of index and reference test, further data extraction will not take place. This is because this particular validation study is not eligible for inclusion in this review, even though the report within which it is published contains another validation study which is eligible for inclusion. (2) If a validation study is included, as defined in step 1, then basic quality threshold data will be extracted (see below). If the index test fails to make any of the a priori quality thresholds on predictive validity, internal or test-retest reliability, this study will be recorded as included in the review at step 2, and no further data extraction will take place. (3) If the quality thresholds (see below) are met, Open Access then full data extraction and quality assessment will take place in step 3.
If a validation study reports only data on subscales of a questionnaire, data will be extracted as described in steps 2 and 3, thus treating the subscale as the index test. The same applies to studies only reporting validation data for specific subpopulations (eg, age categories, gender), where each will be treated as a separate validation study.
Data collection in relation to the index test(s): (1) predictive validity: cut-off scores (thresholds on each questionnaire), standardised regression coefficient, OR, correlations, AUC, % sensitivity, % specificity, % PPV, % NPV, and likelihood ratio; (2) internal validity: item-tototal correlations and percentage of explained variance by proposed factor model; (3) reliability: (adjusted) Cronbach's alpha, Guttman's lambda, omega, Pearson correlation, intraclass correlation coefficient and kappa coefficient; and (4) information on acceptability/feasibility.
Descriptive details on the index test(s) will also be recorded on a Microsoft Excel 2010 spreadsheet: instrument name and acronym; original English-language version or a translation; measurement construct, that is, alcohol use/problems or both; purpose, that is, screening/assessment or both; dichotomous/continuous scoring or both; administration mode, that is, interviewer-assisted or self-completion; and recall timeframe. Other information will include reference test(s) used to validate index test(s), study authors, country, year of publication, study setting, sample size, % female, ethnicity and mean age with standard deviation (SD).
Quality assessments
First, there will be an a priori basic quality threshold for studies to warrant full data extraction as follows: the index test must achieve a predictive validity of above 0.7 (eg, standardised regression coefficient) or 0.8 AUC, % sensitivity or an internal consistency above 0.8 (adjusted Cronbach's alpha for 10 items), or a test-retest of above 0.7 (eg, kappa coefficient). These quality thresholds were aggregated from several strands of literature. Some are standards adopted by testing communities, 17 18 others are seen, for example, as compromises between the increased reliability of longer instruments versus the need for short assessments (eg 19 ). In relation to the validity coefficients, these have been shown to be realistic thresholds when assessing similar constructs with the same method. 20 Studies that compare a short version of a parent instrument as index and reference test respectively will be excluded from quantitative synthesis due to the potential for overestimation of validity.
Second, included studies above the quality threshold will also be assessed for quality using a modified consensus-based standards for the selection of health measurement instruments (COSMIN) checklist and a quality assessment tool for diagnostic accuracy studies (QUADAS-2). statIstIcal analysIs and data synthesIs descriptive methods All included studies will be documented in a table providing their authors, country, and population parameters, for example, age, gender distribution, setting and so on. In addition, a summary table of included studies identifying the number of validation studies per index test will be presented. Summary reliability and validity data with associated study quality indicators (COSMIN/QUADAS-2) will be presented in a third table. This third table will rankorder identified instruments based on their psychometric properties and the extent and quality of validation studies supporting their use. This table will be discussed qualitatively to identify those instruments where there is evidence of minimal psychometric quality based on our defined criteria for screening and assessment, that is, whether the index test is used to make a dichotomous decision (screening) or to provide a continuous score as a measure of alcohol consumption and/or related problems (assessment).
Meta-analysIs
Relevant data checked and agreed by two reviewers will be exported from Microsoft Excel 2010 to Stata V.14 for quantitative synthesis. We will calculate cut-off specific summary estimates of sensitivity and specificity for each test by alcohol category, using a cut-off score recommended by empirical studies. These will be presented graphically on forest plots showing paired sensitivities and specificities with 95% confidence intervals (CIs).
The goal of presenting these meta-analytic estimates is to provide a range of estimates across a variety of identified instruments as a benchmark for further research on instrument development. This is a departure from the standard meta-analytic goal of providing a single summary.
If at least five studies are available for analysis, summary estimates of test accuracy will be produced and a summary receiver operating characteristic (ROC) curve will be presented. 21 Subgroup analyses will be conducted for each subgroup where at least five studies are available, and Q and I² statistics will be calculated to gauge the degree of heterogeneity within subgroups. The potential for a meta-regression will be evaluated once all data are coded. Decision-making will also take account of the nature of the outcome data (dichotomous or continuous), and we will decide once the data set is complete whether and how to combine screening and assessment measures.
The same approach will be taken for a separate meta-analysis, which will aggregate the available reliability estimates.
Investigation of sources of heterogeneity
We will investigate the following study characteristics as potential sources of heterogeneity on sensitivity and specificity by conducting subgroup analyses: year of publication, sample size, percentage female, mean age, country, ethnicity, index tests, reference tests, population (ie, clinical, community) and setting (ie, health, school).
